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(57) In an ultra-thin absorbent sheet mennber 1a in 
which an absorbent polymer powder 3 is adhered to one 
surface of a first nonwoven fabric 2 by a hotmelt adhe- 
sive such that absorbent polymer powder present areas 
2c and absorbent polymer powder absent areas 2a, 2b 
exist; the absorbent polymer powder absent areas are 
present at opposite widthwise ends (2a) of the ultra-thin 
absorbent sheet member and at least one position (2b) 
between the opposite ends; the absorbent polymer pow- 
der 3 is bonded to the first nonwoven fabric 2 by first 
hotmelt adhesive layers SI formed on an upper side of 
the first nonwoven fabric 2 and on a lower side of the 
absorbent polymer powder 3 and a second hotmelt ad- 
hesive layer S2 formed to cover upper sides of the ab- 
sorbent polymer powder present areas 2c and the ab- 
sorbent polymer powder absent areas 2a, 2b; and the 
first hotmelt adhesive layer S1 and the second hotmelt 
adhesive layer S2 are both made of an aggregate of lin- 
ear hotmelt adhesive pieces. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to an ultra-thin 

absorbent sheet body or member of a sanitary napl<in, 
a disposable diaper, disposable pants or the like for ab- 
sorbing a body fluid such as uterine flow, urine, and the 
like, a disposable absorbent article provided with an ul- 
tra-thin absorbent sheet member, and an apparatus for 
producing an ultra-thin absorbent sheet member. 

BACKGROUND ART 

[0002] As an absorbent element has been used an 

absorbent matformed by molding a mixture of split yarn 
pulp fibers, an absorbent polymer powder, thermoplas- 
tic fibers and the like into a mat and fixed by covering 
them with a tissue paper or the like. 
[0003] However, such an absorbent mat is bulky since 
it includes pulp fibers and cannot help causing a wearer 
to feel stiff fitting. Further, the pulp fibers having ab- 
sorbed the fluid give the wearer an uncomfortable feel- 
ing of being "wet". Thus, reduction of an amount of pulp 
fibers or an absorbent element including no pulp fiber 
has been considered in order to obtain an absorbent el- 
ement which is thinner and has a better portability and 
a more comfortable wear-feeling when being used. 
[0004] An example of a thin absorbent element includ- 
ing no pulp fiber is constructed such that an absorbent 
polymer powder is held between two nonwoven fabrics. 
In order to securely hold the absorbent polymer powder 
between the nonwoven fabrics, it is a general practice 
to apply a hotmelt adhesive to the substantially entire 
surfaces of sheets and to uniformly distribute the ab- 
sorbent resin substantially over the entire surfaces of 
the sheets. The thin absorbent element of this type has 
had a problem that, when a body fluid such as urine is 
discharged in large quantity at once, the urine leaks from 
the side surfaces or the like of the absorbent element 
because absorption by the absorbent resin can not keep 
up with the leakage. 

[0005] This is thought to be caused by the following. 

When an excessive amount of the hotmelt adhesive is 
used to fix the absorbent polymer a fairly large part of 
the outer surface of the absorbed polymer powder is 
covered by the hotmelt adhesive, with the result that the 
absorbent resin cannot sufficiently display its absorbing 
ability. Further, the absorbent polymer powder is hin- 
dered from swelling since it is held between the sheets 
and restricted by the hotmelt adhesive. 
[0006] In view of the above, a method for applying a 
small amount of the hotmelt adhesive is being consid- 
ered instead of applying it to the surface. For example, 
Japanese Unexamined Patent Publication No. 5-38350 
discloses an absorbent article in which sheets and an 
absorbent polymer powder are bonded by an adhesive 
applied in dotted lines, straight lines or curved lines. 



However, even in this invention, the two sheets (absorb- 
ent materials) and the absorbent polymer powder are 
compressed into an integral piece after holding the ab- 
sorbent polymer powder between the two sheets. Thus, 
5 even if the absorbent polymer powder tries to swell upon 
absorbing the fluid, it cannot sufficiently display its ab- 
sorbing ability by being restricted by the upper and lower 
sheets. 

[0007] A first object of the present invention is to pro- 
vide an ultra-thin absorbent sheet member which is con- 
structed such that an absorbent polymer powder is se- 
curely held and fixed only by one nonwoven fabric, and 
is not hindered from swelling. 

[0008] A second object of the present invention is to 
provide an ultra-thin absorbent sheet member which is 
constructed such that an absorbent polymer powder is 
held between two nonwoven fabrics, is not hindered 
from swelling and is stably fixed to the sheet member. 
[0009] A third object of the present invention is to pro- 
vide a disposable absorbent article provided with the 
above ultra-thin absorbent sheet member. 
[0010] A fourth object of the present invention is to 
provide a simple and inexpensive apparatus for inex- 
pensively producing an ultra-thin absorbent sheet mem- 
ber. 

DISCLOSURE OF THE INVENTION 

[001 1] An ultra-thin absorbent sheet member of a first 
embodiment of the present invention which element ac- 
complishes the first object is an ultra-thin absorbent 
sheet member in which an absorbent polymer powder 
is adhered to one surface of a first nonwoven fabric by 
a hotmelt adhesive such that an absorbent polymer 
powder present area and an absorbent polymer powder 
absent area exist, wherein the absorbent polymer pow- 
der absent area is present at opposite widthwise end 
portions of the ultra-thin absorbent sheet member and 
at least one location between the opposite end portions; 
the absorbent polymer powder is bonded to the first non- 
woven fabric by a first hotmelt adhesive layer formed at 
an upper side of the first nonwoven fabric and at a lower 
side of the absorbent polymer powder and a second hot- 
melt adhesive layer formed to cover upper sides of the 
absorbent polymer powder present area and the ab- 
sorbent polymer powder absent area; and the first and 
second hotmelt adhesive layers are both made of an ag- 
gregate of linear hotmelt adhesive pieces. 
[0012] An ultra-thin absorbent sheet member of a sec- 
ond embodiment of the present invention which element 
accomplishes the second object is an ultra-thin absorb- 
ent sheet member in which an absorbent polymer pow- 
der is adhered between a first and a second nonwoven 
fabrics by a first and a second hotmelt adhesive layers 
such that an absorbent polymer powder present area 
and an absorbent polymer powder absent area exist, 
wherein the absorbent polymer powder absent area is 
present at opposite widthwise end portions of the ultra- 
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thin absorbent sheet mennber and at least one location 
between the opposite end portions; the first hotmelt ad- 
hesive layer is formed at an upper side of the first non- 
woven fabric and at a lower side of the absorbent poly- 
mer powder; the second hotmelt adhesive layer is so 
formed at a lower side of the second nonwoven fabric 
as to cover at least an upper side of the absorbent pol- 
ymer powder present area; and the first and second hot- 
melt adhesive layers are both made of an aggregate of 
linear hotmelt adhesive pieces. 

[001 3] A disposable absorbent article according to the 
present invention which article accomplishes the third 
object is a disposable absorbent article comprising an 
ultra-thin absorbent sheet member of the first or second 
embodiment as an absorbent element. 
[0014] An apparatus for producing the ultra-thin ab- 
sorbent sheet member according to the first embodi- 
ment of the present invention which apparatus accom- 
plished the fourth object is an apparatus for producing 
an ultra-thin absorbent sheet member, comprising a run- 
ning device for continuously running a first nonwoven 
fabric having a specified width in lengthwise direction; 
a first hotmelt adhesive applicator for continuously ap- 
plying a first hotmelt adhesive to the upper surface of 
the running nonwoven fabric except absorbent polymer 
powder absent areas at opposite widthwise end portions 
and an absorbent polymer powder absent area located 
at least at one location between the opposite widthwise 
end portions while defining clearances; an absorbent 
polymer powderfeeding device forcontinuously feeding 
an absorbent polymer powder to the upper surface of 
the running first nonwoven fabric to adhere the absorb- 
ent polymer powder to the first hotmelt adhesive; and a 
second hotmelt adhesive applicator for continuously ap- 
plying a second hotmelt adhesive to the upper surface 
of the running first nonwoven fabric over the entire width 
while defining clearances. 

[0015] An apparatus for producing the ultra-thin ab- 
sorbent sheet member according to the second embod- 
iment of the present invention which apparatus accom- 
plished the fourth object is an apparatus for producing 
an ultra-thin absorbent sheet member, comprising a run- 
ning device for continuously running a first nonwoven 
fabric having a specified width in lengthwise direction; 
a first hotmelt adhesive applicator for continuously ap- 
plying a first hotmelt adhesive to the upper surface of 
the running first nonwoven fabric except absorbent pol- 
ymer powder absent areas at opposite widthwise end 
portions and an absorbent polymer powder absent area 
located at least at one location between the opposite 
widthwise end portions while defining clearances; an 
absorbent polymer powder feeding device for continu- 
ously feeding an absorbent polymer powderto the upper 
surface of the running first nonwoven fabric to adhere 
the absorbent polymer powder to the first hotmelt adhe- 
sive; arunning device forcontinuously running asecond 
nonwoven fabric having a specified width in lengthwise 
direction; asecond hotmelt adhesive applicator for con- 



tinuously applying a second hotmelt adhesive to the up- 
per surface of the running second nonwoven fabric over 
the entire width while defining clearances; and a bond- 
ing device for aligning the upper surface of the running 

5 first nonwoven fabric and that of the running second 
nonwoven fabric with respect to widthwise direction and 
bonding them in the absorbent polymer powder absent 
areas at opposite widthwise end portions and in the ab- 
sorbent polymer powder absent area located at least at 

10 one location between the opposite widthwise end por- 
tions. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 [0016] 

FIG. 1 is a perspective view partly cut away showing 
an ultra-thin absorbent sheet member according to 
a first embodiment of the invention, 
20 FIG. 2 is a sectional diagram of the ultra-thin ab- 
sorbent sheet member according to the first embod- 
iment, 

FIG. 3 is a perspective view partly cutaway showing 
an ultra-thin absorbent sheet member according to 
25 a second embodiment of the invention, 

FIG. 4 is a sectional diagram of the ultra-thin ab- 
sorbent sheet member according to the second em- 
bodiment, 

FIG. 5 is an enlarged diagram of an adhesive layer 
30 made of fibri Hated hotmelt adhesive pieces, 

FIG. 6 is an enlarged diagram of an adhesive layer 
made of linear hotmelt adhesive pieces having a 
spiral contour, 

FIG. 7 is a side view of an apparatus for producing 
35 the ultra-thin absorbent sheet member of the first 
embodiment of the invention, 
FIG. 8A is a section along widthwise direction of the 
ultra-thin absorbent sheet member of the first em- 
bodiment, FIG. 8B is a front view of rollers, and FIG. 
40 8C is a section along longitudinal direction showing 
an essential portion of the ultra-thin absorbent 
sheet member of the first embodiment, 
FIG. 9 is a diagram showing a production process 
of the ultra-thin absorbentsheet member of the first 
45 embodiment, 

FIG. 1 0 is a side view of an apparatus for producing 
the ultra-thin absorbent sheet member of the sec- 
ond embodiment of the invention, 
FIG. 11 A is a section along widthwise direction of 
50 the ultra-thin absorbent sheet member of the sec- 
ond embodiment, FIG. 1 1 B is a front view of rollers, 
and FIG. 11 C is a section along longitudinal direc- 
tion showing an essential portion of the ultra-thin 
absorbent sheet member of the second embodi- 
55 ment, 

FIG. 12 is a diagram showing a production process 
of the ultra-thin absorbent sheet member of the sec- 
ond embodiment, 
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FIG. 13 is a perspective view of an absorbent poly- 
mer powder feeding device, 
FIGS. 14A and 14B are a side view in section and 
a front view in section of the absorbent polymer 
powder feeding device, and 
FIG. 15A is a perspective view of the ultra-thin ab- 
sorbent sheet member of the first embodiment and 
FIG. 15B is a perspective view of the ultra-thin ab- 
sorbent sheet member of the second embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[001 7] By adopting a construction of the ultra-thin ab- 
sorbent sheet member according to the first embodi- 
ment of the present invention, an ultra-thin absorbent 
sheet member in which an absorbent polymer powder 
is bonded to one side of a nonwoven fabric could be 
provided. Since not being held between nonwoven fab- 
rics, the absorbent polymer powder can sufficiently dis- 
play its absorbing ability without being hindered from 
swelling. 

[0018] On the other hand, since the ultra-thin absorb- 
ent sheet member of the second embodiment of the 
present invention adopts a construction in which the ab- 
sorbent polymer powder is bonded and fixed to two non- 
woven fabrics, the polymer powder is stably fixed and 
does not change its position before and after absorption 
of urine. Thus, there could be provided an ultra-thin ab- 
sorbent sheet member which has an excellent fonTi sta- 
bility, does not hinder the absorbent resin from swelling 
and has an excellent air permeability. 
[0019] Since the first and second hotmelt adhesives 
are aggregates of the linear hotmelt adhesive pieces in 
the ultra-thin absorbent sheet members of both first and 
second embodiments, the absorbent polymer powder 
could be securely fixed and held on the nonwoven fabric 
while ensuring air permeability. Further, since the non- 
woven fabric located in the absorbent polymer powder 
absent areas quickly diffuses the discharged urine or 
body fluid, the discharged fluid can be quickly diffused 
in the entire nonwoven fabric, thereby maximally pre- 
venting the body fluid or the like from laterally leaking 
by the succeeding absorption of the absorbent polymer 
powder Furthermore, since the swollen absorbent resin 
does not exist in the absorbent polymer powder absent 
areas even after the absorption of the body fluid or the 
like, an air permeability can be ensured, thereby reduc- 
ing a sweaty feeling given to a wearer. 
[0020] Both a construction in which the nonwoven 
fabric has a substantially quadrilateral shape having lon- 
gitudinal and widthwise directions and the absorbent 
polymer powder absent areas are strip portions extend- 
ing in the longitudinal direction of the nonwoven fabric 
and a construction in which the strip portions are pro- 
vided in an intermediate area and in opposite widthwise 
end portions of the nonwoven fabric are preferred em- 
bodiments of the present invention. In these preferred 
embodiments, discharged urine and body fluid can be 



quickly diffused in the longitudinal direction of the non- 
woven fabric. It should be noted that an area ratio of the 
absorbent polymer powder present area and the ab- 
sorbent polymer powder absent areas is preferably 1 :9 
5 to 5:5, at which ratio the diffusion and absorption char- 
acteristic of the body fluid are satisfactorily balanced. 
[0021] The first hotmelt adhesive layer preferably 
takes a network structure formed by randomly adhering 
a large number of fibrillated hotmelt adhesive pieces to 
each other. This is because the absorbent polymer pow- 
der can be securely bonded and fixed while ensuring air 
permeability. 

[0022] The second hotmelt adhesive layer is prefera- 
bly formed by placing a plurality of linear hotmelt adhe- 
sive pieces having a spiral contour one over another. 
Such an adhesive layer has an excellent effect of pre- 
venting the absorbent resin from falling off from the non- 
woven fabric by holding the absorbent resin fast even 
when the absorbent resin is swollen. Further, the second 
hotmelt adhesive layer may be formed by placing a net- 
work structure formed by randomly adhering a large 
number of fibrillated hotmelt adhesive pieces to each 
other and a plurality of linear hotmelt adhesive pieces 
having a spiral contour one over another. Such a second 
hotmelt adhesive layer can more securely hold and fix 
the absorbent resin. Adhered amounts of the first and 
second hotmelt adhesive layers are both preferably 1 to 
20 g/m2. Within this range, the bonding and fixing force 
of the absorbent resin and the air pemneability are well- 
balanced. The air permeability of the ultra-thin absorb- 
ent sheet member is preferably 6000cc/m2.24hrs or 
higher. 

[0023] The present invention also embraces dispos- 
able absorbent articles provided with the ultra-thin ab- 
sorbent sheet member of the present invention. Such 

disposable absorbent articles are provided with a top 
sheet, a back sheet and an absorbent member provided 
between these two sheets, use the above ultra-thin ab- 
sorbent sheet member as the absorbent member and 
can be constructed such that the ultra-thin absorbent 
sheet member is placed with the nonwoven fabric there- 
of faced toward the top sheet or such that the absorbent 
polymer powder absent areas of the ultra-thin absorbent 
sheet member and the back sheet are bonded together 
by heat sealing. Such constructions can cause the ab- 
sorbent polymer to fully display its absorbing ability and 
can securely bond the ultra-thin absorbent sheet mem- 
ber and the back sheet. 

[0024] First, the ultra-thin absorbent sheet member 
according to the first embodiment of the present inven- 
tion is described. 

[0025] FIGS. 1 and 2 are a perspective view partly cut 
away and a sectional diagram of a typical example of 
an ultra-thin absorbent sheet member 1a according to 
the first embodiment of the present invention. The ultra- 
thin absorbent sheet member 1a is constructed such 
that first hotmelt adhesive layers SI , S1 are provided at 
the left and right sides on a first nonwoven fabric 2, ab- 
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sorbent polymer powder layers 3, 3 is provided on each 
of the left and right first hotnnelt adhesive layers S1 , SI , 
and a second hotmelt adhesive layer S2 is further pro- 
vided substantially over the entire surface of the first 
nonwoven fabric 2. 

[0026] On the other hand, FIGS. 3 and 4 are a per- 
spective view partly cut away and a sectional diagram 
of an ultra-thin absorbent sheet member 1b according 
to the second embodiment of the present invention. The 
ultra-thin absorbent sheet member 1b is provided with 
the first nonwoven fabric 2, the first hotmelt adhesive 
layers S1 , the absorbent polymer powder layers 3 and 
the second hotmelt adhesive layer S2 which have the 
same constructions as those of the first embodiment, 
and is additionally provided with a second nonwoven 
fabric 4 having substantially the same area and shape 
as the first nonwoven fabric 2. The second nonwoven 
fabric 4 is provided on the second hotmelt adhesive lay- 
er S2. 

[0027] Identified by 2a are absorbent polymer powder 

absent areas at the opposite widthwise end portions 
(hereinafter, merely opposite end areas 2a), by 2b is an 
absorbent polymer powder absent area located be- 
tween the opposite end areas 2a (hereinafter, merely 
middle area 2b), and by 2c are absorbent polymer pow- 
der present areas, Accordingly, the opposite end areas 
2a and the middle area 2b are provided as the absorbent 
polymer powder absent areas in the ultra-th in absorbent 
sheet member 1 a or 1 b in the shown example, and the 
absorbent polymer powder present areas 2c are parti- 
tioned into left and right sections by the middle area 2b. 
[0028] Since the first hotmelt adhesive layers S1 are 
layers for bonding and fixing the absorbent polymer 
powder 3 and the first nonwoven fabric 2, they need to 
be formed in the absorbent polymer powder present ar- 
eas 2c ,2c. The lateral portions of the first hotmelt ad- 
hesive layers S1 may overlap the opposite end areas 
2a or the middle area 2b. This is because the first hot- 
melt adhesive layers are aggregates of the linear hot- 
melt adhesive pieces and does not hinder air permea- 
bility as described later. 

[0029] On the other hand, the second hotmelt adhe- 
sive layer 82 is preferably so formed as to cover or ex- 
tend overthe opposite end areas 2a and the middle area 
2b, which are the absorbent polymer powder absent ar- 
eas, and the absorbent polymer powder present areas 
2c. Since the ultra-thin absorbent sheet member 1a 
does not include the second nonwoven fabric 4 unlike 
the ultra-thin absorbent sheet member lb, the absorb- 
ent polymer powder 3 needs to be securely fixed to the 
first nonwoven fabric 2. To this end, the second hotmelt 
adhesive layer S2 is preferably substantially of the same 
size as the first nonwoven fabric 2. Since the second 
hotmelt adhesive layer S2 is also an aggregate of the 
linear hotmelt adhesive pieces as described later, it 
does not hinder air permeability. 
[0030] In the ultra-thin absorbent sheet member 1 b of 
the second embodiment, the absorbent polymer powder 



3 can be securely held and fixed between the second 
nonwoven fabric 4 and the first nonwoven fabric 2 by 
the second hotmelt adhesive layer S2. In the example 
shown in FIGS. 3 and 4, the second hotmelt adhesive 

5 layer S2 is formed to extend substantially over the entire 
surface of the first nonwoven fabric 2, Since the second 
hotmelt adhesive layer S2 is present in the opposite end 
areas 2a and the middle area 2b in this example, the 
opposite end areas 2a of the first nonwoven fabric 2 and 

10 portions 4a of the second nonwoven fabric 4, the middle 
area 2b of the first nonwoven fabric 2 and a portion 4b 
of the second nonwoven fabric 4 are bonded by the sec- 
ond hotmelt adhesive layer S2. If the second hotmelt 
adhesive layer S2 is applied twice at the opposite end 

15 areas 2a and the middle area 2b, the first nonwoven fab- 
ric 2 and the second nonwoven fabric 4 can be more 
strongly bonded, 

[0031] On the other hand, in the ultra-thin absorbent 
sheet member 1b of the second embodiment, the sec- 

20 ond hotmelt adhesive layer S2 may be formed on por- 
tions corresponding to the absorbent polymer powder 
present areas 2c instead of being on the entire surface 
of the second nonwoven fabric, In other words, the sec- 
ond hotmelt adhesive layer S2 may not be formed in the 

25 opposite end areas 2a and the middle area 2b. In such 
a case, the first hotmelt adhesive layer SI may be 
formed overthe entire surface of the first nonwoven fab- 
ric 2, thereby bonding the first nonwoven fabric 2 and 
the second nonwoven fabric 4 together. Further, heat 

30 sealing may be applied to the first nonwoven fabric 2 
and the second nonwoven fabric 4 in the opposite end 
areas 2a and the middle area 2b where no absorbent 
polymer powder is present. If heat sealing is applied, the 
first nonwoven fabric 2 and the second nonwoven fabric 

35 4 can be firmly bonded together. In the case that the 
absorbent polymer powder absent area is formed at a 
position other than the opposite end areas 2a and the 
middle area 2b, it is not necessary to bond the first non- 
woven fabric 2 and the second nonwoven fabric 4 in all 

40 the absorbent polymer powder absent areas by heat 
sealing, i.e. it is sufficient to bond them to such a degree 
that the shape of the ultra-thin absorbent sheet member 
1 b can be retained. In the case of heat sealing, it is not 
necessary to form both the first hotmelt adhesive layer 

45 S1 and the second hotmelt adhesive layer S2 in the op- 
posite end areas 2a and the middle area 2b. Sealing 
strength is larger if these adhesive layers SI , S2 are not 
formed in the aforementioned areas 2a and 2b. Howev- 
er, either one or both of the adhesive layers SI , S2 may 

50 be formed. 

[0032] In the ultra-thin absorbent sheet member 1a of 
the first embodiment, the absorbent polymer powder 3 
can fully display its absorbing ability without being hin- 
dered from swelling since being not held between the 

55 two nonwoven fabrics, and can be securely fixed to and 
held by the first nonwoven fabric 2 while ensuring air 
permeability since the first and second hotmelt adhesive 
layers SI , S2 are aggregates of the linear hotmelt ad- 
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hesive pieces. Particularly, since the first nonwoven fab- 
ric 2 and the second hotnnelt adhesive layer S2 are 
placed one over the other in the opposite end areas 2a 
and the middle area 2b, air permeability is good, which 
causes a wearerto have no sweaty feeling after absorp- 
tion of the body fluid. Thus, this absorbent sheet mem- 
ber gives the wearer a refreshing wear-feeling. 
[0033] On the other hand, the ultra-thin absorbent 
sheet member 1 b of the second embodiment is con- 
structed such that the absorbent polymer powder 3 is 
tightly held between the first nonwoven fabric 2 and the 
second nonwoven fabric 4 via the first hotmelt adhesive 
SI and the second hotmelt adhesive layers S2. Even if 
a wearer takes a hard exercise, the absorbent polymer 
powder 3 can be securely fixed and held. 
[0034] In the ultra-thin absorbent sheet members 1 a, 
lb of the first and second embodiments, upon the dis- 
charge of urine, uterine flow and the like, the absorbent 
polymer powder absent areas including the opposite 
end areas 2a and the middle area 2b quickly diffuse 
these discharged fluids in the entire absorbent polymer 
powder absent areas 2a, 2b and then diffuse them from 
the absorbent polymer powder absent areas 2a, 2b to 
the absorbent polymer powder present areas 2c. Since 
the fluid absorption of the absorbent polymer powder 3 
quickly starts upon the discharge of urine and the like, 
an inconvenience such as a lateral leak does not occur 
even if the absorbing speed of the absorbent polymer 
powder 3 exceeds the discharging speed of the dis- 
charged fluids or even if a large amount of body fluid is 
discharged at once. 

[0035] A ratio of a total area of the absorbent polymer 
powder absent areas 2a and 2b to that of the absorbent 
polymer powder present areas 2c is preferably 1 :9. to 
5:5. Since the absorbent polymer powder absent areas 
2a, 2b play an important role in quickly diffusing urine, 
uterine flow and the like in the entire ultra-thin absorbent 
sheet member, there is a possibility of a lateral leak 
when the body fluid is discharged in large quantity at 
once and air permeability is poor if the area ratio of the 
absorbent polymer powder absent areas 2a, 2b is less 
than 10 %. On the other hand, if the area ratio of the 
absorbent polymer powder absent areas 2a, 2b ex- 
ceeds 50 %, the absorbent polymer powder present ar- 
eas 2c become smaller, which results in an insufficient 
absorbing ability. A more preferable area ratio is 2:8 to 
4:6. 

[0036] Althoughthestrip portions extending in the lon- 
gitudinal direction of the ultra-thin absorbent sheet 
member 1 a or 1 b are provided as the absorbent polymer 
powder absent areas in a total of three areas: the left 
and right widthwise opposite end areas 2a and the mid- 
dle area 2b in the examples shown in FIGS. 1 to 4, a 
plurality of middle areas 2b may be provided. Further, 
strip portions extending in widthwise directions may be 
provided as the absorbent polymer powder absent are- 
as, or alternatively strip portions may be set such as 
those intersected as in a checkerboard instead of ex- 



tending in the same direction. Other than or in addition 
to the rectangular strip portions, rhombic or other polyg- 
onal strip portions may be provided as the absorbent 
polymer powder absent areas. 
5 [0037] The shape of the first nonwoven fabric 2 and 
the second nonwoven fabric 4 may be rectangular, 
square, sandglass-shaped and cocoon-shaped, and 
may be determined according to application. It is partic- 
ularly preferable to use substantially quadrilateral non- 
10 woven fabrics having longitudinal and widthwise direc- 
tions (rectangular, sandglass-shaped, cocoon-shaped). 
In this case, it is preferable to provided one or more mid- 
dle areas 2b. By this construction, the discharged urine 
and uterine flow is quickly diffused in the longitudinal di- 
15 rection of the ultra-thin absorbent sheet member 1 a or 
lb and absorbed into the absorbent polymer powder 3 
while being diffused in widthwise direction, thereby fur- 
ther improving an effect of preventing a lateral leak. 
[0038] Further, in the case of continuously producing 
20 the ultra-thin absorbent sheet members 1 a or 1 b, a web 
of the first nonwoven fabrics 2 normally runs in the lon- 
gitudinal direction of the ultra-thin absorbent sheet 
members la or 1b, Accordingly, if an attempt is made 
to provide the absorbent polymer powder absent areas 
25 extending in widthwise direction, it is necessary to inter- 
mittently form the first and second hotmelt adhesive lay- 
ers S1 , S2 and the absorbent polymer powder layers 3 
and to synchronize the formation of these layers. There- 
fore, such absorbent polymer powder absent areas 
30 slightly complicate the production process. 

[0039] On the other hand, in the case of the absorbent 
polymer powder present areas extending in longitudinal 
direction, i.e. in the case of the opposite end areas 2a 
and the middle area 2b, it is sufficient to use an appa- 
35 ratus to be described later and to adopt a means for 
forming the first and second hotmelt adhesive layers SI , 
S2 and the absorbent polymer powder layers 3 only at 
specified positions, obviating the need for an intermit- 
tent operation. This case is preferable since the ultra- 
40 thin absorbent sheet members 1a or 1b can be mass- 
produced at high speed. 

[0040] The first hotmelt adhesive SI and the second 
hotmelt adhesive layers S2 of the ultra-thin absorbent 

sheet member 1 a or 1 b according to the present inven- 
45 tion are both aggregates of linear (including typical fi- 
brils) hotmelt adhesive pieces. The "aggregate" means 
the presence of two or more linear hotmelt adhesive 
pieces. These linear hotmelt adhesive pieces are placed 
one over another (not necessarily intertwined) while de- 
50 fining clearances. If the hotmelt adhesive is applied over 
a surface, air permeability is deteriorated, causing a 
wearerto have a sweaty feeling. However, an aggregate 
of the linear hotmelt adhesive pieces is applied, the ab- 
sorbent polymer powder 3 can be securely bonded and 
55 fixed to the first nonwoven fabric 2 without deteriorating 
the air permeability. 

[0041] The first hotmelt adhesive layer SI preferably 
takes a network structure formed by randomly adhering 
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a large number of fibril lated hotmeft adiiesive pieces s1 , 
si, ... to each otiier while defining clearances k1 as in 
an example of a typical aggregate of fibrils enlargedly 
and diagrammatically shown in FIG. 5. Such a network 
structure can be formed by, for example, utilizing a cur- 
tain spray coater in which a plurality of small discharge 
holes are linearly arrayed and air ejection openings ca- 
pable of ejecting heated air at high speed are provided 
near the respective discharge holes. With the curtain 
spray coater, a molten hotmelt adhesive linearly dis- 
charged from the discharge holes are narrowly elongat- 
ed and then broken into fine and short fibrils by being 
blown at high speed by heated air. Since the hotmelt 
adhesive pieces discharged from a large number of dis- 
charge holes fall onto the outer surface of the running 
first nonwoven fabric 2 after becoming short fibrils, the 
network structure in which a large number of fibrillated 
hotmelt adhesive pieces s1 are randomly adhered to 
each other is formed on the first nonwoven fabric 2. 
[0042] An amount of the hotmelt adhesive pieces s1 
to be adhered per unit area can be adjusted by adjusting 
the intervals between the discharge holes of the coater 
and the running speed of the first nonwoven fabric 2. In 
view of a good balance of air permeability and a force 
for bonding the absorbent polymer powder 3, the ad- 
hered amount of the first hotmelt adhesive layer SI is 
preferably 1 to 20 g/m^. An adhering force for fixing the 
absorbent polymer powder 3 may be insufficient if the 
adhered amount is below 1 g/m^. 
[0043] However, since the adhering force saturates if 
the adhered amount exceeds 20 g/m^, the hotmelt ad- 
hesive pieces are wasted and air permeability is deteri- 
orated. Further the excessive adhered amount is not 
preferable since it increases an adhered area of the ab- 
sorbent polymer powder 3 and the hotmelt adhesive 
pieces to hinder the absorbent polymer powder 3 from 
swelling upon absorbing the fluid. 
[0044] Although the first hotmelt adhesive layers S1 
are formed in the absorbent polymer powder present ar- 
eas 2c, their lateral portions may extend into the absorb- 
ent polymer powder absent areas, i.e. into the opposite 
end areas 2a or the middle area 2b. However, since the 
second hotmelt adhesive layer 82 is provided on the en- 
tire surface of the first nonwoven fabric 2 in the ultra-thin 
absorbent sheet member 1 a, the fluid diffusing effect of 
the opposite end areas 2a or the middle area 2b may 
be reduced if the first hotmelt adhesive layers S1 are 
formed over the entire surface of the first nonwoven fab- 
ric 2. Thus, it is preferable that the first hotmelt adhesive 
layers S1 particularly extend into the middle area 2b only 
to a small degree. On the other hand, if the second hot- 
melt adhesive layer S2 is not provided over the entire 
surface of the second nonwoven fabric 4 in the ultra-thin 
absorbent sheet member 1b, the first hotmelt adhesive 
layers S 1 may be provided over the entire surface of the 
first nonwoven fabric 2. 

[0045] The ultra-thin absorbent sheet member la of 
the present invention is assumed to be used in such a 



manner that the first nonwoven fabric 2 is on the side in 
contact with the skin of a wearer. In other words, the 
absorbent sheet member 1a in its used state is upside 
down of the state shown in FIG. 1 . Since there is a pos- 
5 sibility that the absorbent polymer powder 3 is insuffi- 
ciently fixed only by the first hotmelt adhesive layers SI , 
the second hotmelt adhesive layer S2 covering the ab- 
sorbent polymer powder 3 is provided. 
[0046] Similar to the first hotmelt adhesive layers SI , 
10 the second hotmelt adhesive layer S2 may take a net- 
work structure formed by randomly adhering a large 
number of fibrillated hotmelt adhesive pieces si to each 
other while defining clearances k1 as shown in FIG. 5, 
However, the hotmelt adhesive layer S2 is preferably 
15 formed by placing a plurality of linear hotmelt adhesive 
pieces s2, s2, ... having a spiral contour one over an- 
other while defining clearances k2 as shown in FIG. 6. 
Since the spiral linear hotmelt adhesive pieces s2 are 
continuous pieces, a network structure strongerthan the 
20 network structure of the fibrillated hotmelt adhesive 
pieces s1 formed by the aforementioned curtain spray 
coater is formed by placing a plurality of these linear hot- 
melt adhesive pieces s2 one over another, and securely 
holds and fixes the absorbent polymer powder 3 swollen 
25 after absorbing the fluid. 

[0047] Such spiral linear hotmelt adhesive pieces s2 
can be obtained by, for example, a spiral spray gun noz- 
zle in which three or more air ejection openings capable 
of blowing air in a nozzle center direction are point-sym- 
30 metrically provided near hotmelt discharge holes. Spe- 
cifically, a bead of the hotmelt adhesive discharged right 
below the discharge hole is displaced toward air blown 
at a certain angle. By blowing air toward the displace- 
ment end in a tangential direction of a spiral to be con- 
35 toured by the hotmelt adhesive, the hotmelt is displaced 
again. By repeating this displacing operation by a plu- 
rality of air ejection openings point-symmetrically pro- 
vided, the hotmelt adhesive piece falls in spiral shape 
while maintaining its continuity. 
40 [0048] If this linear hotmelt adhesive piece is received 
onto the stationary nonwoven fabric, it forms a circular 
contour. However, if this linear hotmelt adhesive is re- 
ceived onto the running nonwoven fabric, it forms a spi- 
ral contour. The faster the running speed of the nonwo- 
45 ven fabric, the longer the spiral contour in longitudinal 
direction. The width x and length y of the spiral contour 
(see FIG. 6) may be suitably set, but are preferably set 
at 5 to 30 mm and 5 to 50 mm, respectively. 
[0049] In the spiral spray nozzle gun, the discharge 
50 holes cannot be broughttoo closer to each other in order 
to avoid interference of air flows for forming the spiral 
contour. In the second hotmelt adhesive layer S2 of the 
present invention, it is preferable to fonn a strong net- 
work structure by placing a plurality of spiral linear hot- 
55 melt adhesive pieces s2 one over another. Thus, a plu- 
rality of spiral spray nozzle guns may be installed in a 
production line. By this arrangement, the network struc- 
ture in which a plurality of spiral hotmelt adhesive pieces 
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s2, s2... are placed one over another as shown in FIG. 
6 can be formed. A preferred adhered amount of the 
second hotmelt adhesive layer S2 made of the spiral lin- 
ear hotmelt adhesive pieces s2 is 1 to 20 g/m^ for the 
same reasons described above. 
[0050] In the ultra-thin absorbent sheet member 1a, 
the second hotmelt adhesive layer S2 is preferably 
formed substantially over the entire surface of the first 
nonwoven fabric 2, because it can then cause the ab- 
sorbent polymer powder 3 to be securely held by and 
fixed to the first nonwoven fabric 2. In the ultra-thin ab- 
sorbent sheet member 1 b, the second hotmelt adhesive 
layer S2 may be formed only in the absorbent polymer 
powder areas 2c as described above. Alternatively, the 
second hotmelt adhesive layer S2 may be so formed as 
to cover not only the absorbent polymer powder areas 
2c, but also the opposite end areas 2a and the middle 
area 2b, i.e. to be substantially of the same area as the 
second nonwoven fabric 4. This is because the spiral 
hotmelt adhesive pieces s2 does not deteriorate the dif- 
fusing ability of the opposite end areas 2a and the mid- 
dle area 2b wh ich are absorbent polymer powder absent 
areas since being relatively thick linear pieces, 
[0051] If the second hotmelt adhesive layer S2 is 
formed only by the spiral linear hotmelt adhesive pieces 
s2, the obtained network structure may be wide- 
meshed. The spiral contour becomes longitudinally long 
to thereby make the circular portions smaller because 
of the difficulty in bringing the positions of the discharge 
holes closer to each other as well as a high running 
speed of the nonwoven fabric. In view of this, the second 
hotmelt adhesive layer S2 may take a network structure 
formed by both the above mentioned spiral linear hot- 
melt adhesive pieces s2 and the fibrlllated hotmelt ad- 
hesive pieces s1 obtained by the curtain spray coater. 
Then, a strong and fine-meshed network structure can 
be formed. Thus, the absorbent polymer powder 3 can 
be more securely held and fixed without deteriorating 
air permeability. A preferred adhered amount of the sec- 
ond hotmelt adhesive layer S2 having this construction 
is also 1 to 20 g/m^ for the same reasons as described 
above. 

[0052] The same kind or different kinds of hotmelt ad- 

hesives can be used to form the first and second hotmelt 
adhesive layers S1, S2, and the kinds thereof are not 
particularly restricted. In view of productivity, the hotmelt 
adhesives which melt at about 60 to 180°C are prefer- 
able. For example, styrene elastomers such as SIS (sty- 
rene-isoprene-styrene block polymer), SIBS (styrene- 
isoprene-butadiene-styrene block polymer), SEBS (sty- 
rene-ethylene-butylene-styrene block polymer) and 
SEPS (styrene-ethylene-propylene-styrene block poly- 
mer); ethylenevinyl acetate copolymers; elastomers 
such as polyester elastomers, acrylic elastomers, poly- 
olefin elastomers or the like; and rubbers such as 
polyisobutylene, butyl rubber, polyisoprene, natural rub- 
ber or the like are preferably used. Materials which can 
securely fix the absorbent polymer powder 3 swollen af- 



ter absorbing the fluid and are easily expandable to fol- 
low such swollen absorbent polymer powder 3 are pref- 
erable. In this respect, styrene elastomers and rubbers 
are preferable. 

5 [0053] The first nonwoven fabric 2 and the second 
nonwoven fabric 4 may be made of a single nonwoven 
fabric or take a multi-layer construction in which two or 
more nonwoven fabrics are placed one over another. In 
the case of the multi-layer construction, a means for 

10 placing the nonwoven fabrics one over another is not 
particularly restricted, and a known method is used. 
[0054] The fibers forming the first nonwoven fabric 2 
and the second nonwoven fabric 4 may be of the same 
kind or of different kinds. For example, regenerated fib- 

15 ers such as rayon; polyolefins such as polyethylene and 
polypropylene; synthetic fibers such as polyester; natu- 
ral fibers such as silk and pulp (cellulose); and the like 
are preferably used. Composite fibers such as core- 
sheath type fibers and side-by-side type fibers may also 

20 be used. It is recommended to apply a known hy- 
drophilic treatment (it may be applied after a nonwoven 
fabric is made) to hydrophobic fibers such as polyole- 
fins. 

[0055] In the case of applying heatsealingtobondthe 
25 ultra-thin absorbent sheet member 1 a to an other mem- 
ber in the opposite end areas 2a and the middle area 
2b or in the case of applying heat sealing to bond the 
first nonwoven fabric 2 and the second nonwoven fabric 
4 in the ultra-thin absorbent sheet member 1b, it is pref- 
30 erable to use nonwoven fabrics containing thermoplas- 
tic fibers. Alternatively, a nonwoven fabric containing 
thermoplastic fibers such as polypropylene or polyeth- 
ylene may be used at positions where heat sealing is 
applied. Further, the outermost surface of the first non- 
55 woven fabric 2 and the outennost surface (to be held in 
contact with the first nonwoven fabric 2) of the second 
nonwoven fabrics 4 may be made of a nonwoven fabric 
containing thermoplastic fibers, or such a nonwoven 
fabric containing themnoplastic fibers may be present 
40 only on the outermost surface of the first nonwoven fab- 
ric or only on the outermost surface of the second non- 
woven fabric. 

[0056] The fineness of the fibers is not particularly re- 
stricted, It may have a general fineness of 1 ,5 to 4 dtex 
^5 or fine fibers of 1 dtex or smaller or very thick fibers of 
6 dtex or larger may be mixed in order to improve the 
diffusing ability. 

[0057] The nonwoven fabric used may be made by 

any known dry or wet method, A nonwoven fabric 
50 formed of rayon fine fibers by a wet method without us- 
ing any adhesive (e.g. product name "Taiko TCP' pro- 
duced by Nimura Kagaku Kogyosha) is particularly pref- 
erable due to its excellent fluid absorbing ability. The 
metsuke (weight per m^) of the nonwoven fabric is pref- 
55 erably 1 0 to 80 g/m^, The nonwoven fabrics whose met- 
suke lies outside this range are not preferable because 
they tend to lack strength if the metsuke is below 1 0 g/ 
m2 while their air permeability gradually decreases if the 
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metsuke exceeds 80 g/m^. 

[0058] In the case of applying heat sealing to the ultra- 
thin absorbent sheet member 1a to bond it to an other 
member in the opposite end areas 2a and the middle 
area 2b or applying heat sealing to the first nonwoven 
fabric 2 and the second nonwoven fabric 4 of the ultra- 
thin absorbent sheet member 1 b, a known heat sealing 
pattern such as an embossing pattern, a checkered pat- 
tern or the like may be suitably selected in consideration 
of a balance between bonding strength and fluid diffus- 
ing ability. 

[0059] Known absorbent resins such as polyacrylate, 
starchacrylonitrile resin, cellulose resin or the like can 
be used as the absorbent polymer powder 3. Absorbent 
resin having a large water absorption and a high absorb- 
ing speed are preferable. 

[0060] The ultra-thin absorbent sheet member la or 
1 b of the present invention has an air permeability of as 
high as 6000 cc/m2.24 hrs or higher under conditions B 
(temperature of 40± 0.5°C, relative humidity of 90 ± 2%) 
specified by JIS Z0208. 

[0061] The ultra-thin absorbent sheet members la of 
the present invention can be continuously produced us- 
ing the apparatus to be described later by applying the 
first hotmelt adhesive SI to specified positions, feeding 
the absorbent polymer powder 3 at the specified posi- 
tions and then applying the second hotmelt adhesive S2 
at a specified position while running the first nonwoven 
fabric 2. 

[0062] The ultra-thin absorbent sheet members 1b 
can be continuously produced using the apparatus to 
be described later by forming the first hotmelt adhesive 
layers SI at specified positions, scattering the absorb- 
ent polymer powder 3 at specified positions and placing 
a web of the second nonwoven fabric 4, in which the 
second hotmelt adhesive layer 82 are formed at a spec- 
ified position beforehand, such that the second hotmelt 
adhesive layer S2 is bonded to the absorbent polymer 
powder present areas 2c while running a web of the first 
nonwoven fabric 2. 

[0063] Since the contact of the first hotmelt adhesive 
layers SI with the absorbent polymer powder 3 before 
being cooled and solidified is preferable to increase a 
bonding force, it is preferable to maximally shorten an 
interval between the first hotmelt adhesive applying 
process and the absorbent polymer powder feeding 
process. 

[0064] The web of the continuously produced ultra- 
thin absorbent sheet members 1 a or 1 b is cut to speci- 
fied length according to application to become products. 
In the case that the absorbent polymer powder absent 
areas are provided in the widthwise direction of the web, 
the web is preferably cut in these areas. In the case that 
the absorbent polymer powder absent areas are provid- 
ed only in the longitudinal direction of the web like the 
opposite end areas 2a and the middle area 2b, the web 
may be cut at suitable positions since the cross section 
thereof along widthwise direction is same at any posi- 



tion. In the case that the first nonwoven fabric 2 and the 
second nonwoven fabric 4 are made of a plurality of non- 
woven fabrics, it is preferable to bond their widthwise 
ends by bonding means such as heat sealing, ultrasonic 

5 fusing or the like before the webs of the nonwoven fab- 
rics are cut by a cutter or like device. 
[0065] In the case that the ultra-thin absorbent sheet 
member la of the present invention is used by being 
incorporated as an absorbent member into a disposable 

10 absorbent article such as disposable pants, disposable 
diaper, sanitary pants or the like, it is preferable to in- 
corporate the absorbent sheet member la into such a 
disposable absorbent article with the second hotmelt 
adhesive layer S2 having a high effect of holding the 

15 absorbent polymer powder 3 faced down and the first 
nonwoven fabric 2 faced toward a wearer's skin be- 
tween a top sheet and a back sheet. This is because the 
absorbent polymer powder layers 3 having become 
heavier after absorbing fluid can be securely held and 

20 fixed. For the same reason, the ultra-thin absorbent 
sheet member 1b is also preferably incorporated into a 
disposable absorbent article with the second nonwoven 
fabric 4 faced down and the first nonwoven fabric 2 
faced toward a wearer's skin. 

25 [0066] Accordingly, the ultra-thin absorbent sheet 
member la or lb is preferably held between the top 
sheet (wearer's side sheet) and the back sheet (outer 
sheet) with the first nonwoven fabric 2 faced toward the 
top sheet. A diffusing layer made of, e.g. tissues, bulky 

30 nonwoven fabric or the like may be provided between 
the ultra-thin absorbent sheet member 1 a or 1 b and the 
top sheet, and a leak preventing material such as an 
impermeable film or the like may be provided between 
the ultra-thin absorbent sheet member 1 a or 1 b and the 

35 back sheet. The diffusing layer and the leak preventing 
material preferably have the same area of the ultra-thin 
absorbent sheet member 1 a or 1 b or larger. Further, the 
diffusing layer may be used as the top sheet and a prod- 
uct such as a disposable pad or the like may be pro- 

40 duced by combining this diffusing sheet and the back 
sheet. Since a construction in which the ultra-thin ab- 
sorbent sheet member of the present invention is held 
between the back sheet and the top sheet forms a very 
thin disposable absorbent article, it is most preferable 

45 in view of portability. It should be noted that the dispos- 
able absorbent article may be provided with other mem- 
bers known to a person skilled in the art. 
[0067] Although an impermeable film may also be 
used as the back sheet, it is preferable to use a perme- 

50 able film or the like having a good air permeability as 
such. Further, it is recommended to use a multi-layer 
back sheet in which an air-pemneable, but water-imper- 
meable film having the same area as or a slightly larger 
area than the ultra-thin absorbent sheet member is 

55 placed on a nonwoven fabric (single or multi-layer fab- 
ric) and to place the ultra-thin absorbent sheet member 
and the back sheet one over the other such that the film 
is in contact with the ultra-thin absorbent sheet member. 
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By doing so, a disposable absorbent article which is very 
agreeable to the touch and has excellent external ap- 
pearance and air permeability can be obtained. It is pref- 
erable to use the nonwoven fabric as the top sheet. 
[0068] Inthecaseof directly bonding the ultra-thin ab- 
sorbent sheet member 1 a of the present invention to the 
back sheet, the second hotmelt adhesive layer S2 may 
be utilized. In the case of the ultra-thin absorbent sheet 
member lb, a bonding means such as heat sealing or 
the like may be used. In the case of heat sealing, it is 
preferable to seal in the absorbent polymer powder ab- 
sent areas (opposite end areas 2a and middle area 2b), 
It is not necessary to bond the entire surface of the sec- 
ond nonwoven fabric 4 of the ultra-thin absorbent sheet 
member 1b to the back sheet for sealing. Sealing may 
be applied at suitable positions lest the ultra-thin ab- 
sorbent sheet member 1 b should be displaced while the 
disposable absorbent article is worn. Bonding by an oth- 
er adhesive may be applied to the absorbent polymer 
powder absent areas at the lateral sides of the ultra-thin 
absorbent sheet member. 

[0069] The present invention also embraces the ap- 
paratus for producing the ultra-thin absorbent sheet 
members la and 1 b described above. Hereinafter, one 
embodiment of the inventive apparatus is described in 
detail with reference to the drawings. 
[0070] FIGS. 7 to 9, 13 and 14 shows an apparatus 
for producing a continuous web 1 A of the ultra-thin ab- 
sorbent sheet members 1 a of the first embodiment. 
[0071] As shown in FIG. 7, this producing apparatus 
is provided with a running device 9 comprised of nip roll- 
ers for continuously running the first nonwoven fabric 2 
having a specified width W and wound into a roll R1 in 
lengthwise direction K; a first hotmelt adhesive applica- 
tor 10 for continuously applying the first hotmelt adhe- 
sive to the upper surface of the running first nonwoven 
fabric 2 exceptthe opposite end areas 2a and the middle 
area 2b which are absorbent polymer powder absent ar- 
eas while defining clearances, an absorbent polymer 
powder feeding device 11 for continuously feeding the 
absorbent polymer powder 3 to the upper surface of the 
running first nonwoven fabric 2 to adhere them to the 
first hotmelt adhesive layers SI , and a second hotmelt 
adhesive applicator 12 for continuously applying the 
second hotmelt adhesive to the uppersurface of the run- 
ning first nonwoven fabric 2 over the entire width W while 
defining clearances. 

[0072] Although the width of the web 1A is set at a 

specified value W in FIG. 9 to facilitate the following de- 
scription, it may be set at a suitable value according to 
the number of the ultra-thin absorbent sheet members 
arrayed in widthwise direction in the case that the ultra- 
thin absorbent sheet members 1a are simultaneously 
produced while a plurality of them are arrayed in width- 
wise direction (described later). 
[0073] The first nonwoven fabric 2 wound into the roll 
R1 is continuously run at a specified speed in lengthwise 
direction K by the running device (nip rollers) 9. The run- 



ning device 9 is comprised of, for example, a metallic 
flat roller 9a at lower side and a rubber stepped roller 9b 
at upper side as shown in FIG, SB, and is adapted to 
run the web 1 A produced to have a cross section along 
5 widthwise direction as shown in FIG. 8A while strongly 
holding the opposite end areas 2a and the middle area 
2b of the first nonwoven fabric 2 of the web 1 A. 
[0074] First, the first hotmelt adhesive is continuously 
applied to the upper surface of the first nonwoven fabric 

2 except the opposite end areas 2a and the middle area 
2b while defining clearances by means of the first hot- 
melt adhesive applicator 1 0 installed at point A, thereby 
forming the first hotmelt adhesive layers S1 (see A-B of 
FIG. 9 and FIG. 15A). It should be noted that the ab- 
sorbent polymer powder absent area corresponding to 
the middle area 2b is not limited to one position. 
[0075] An area ratio of the absorbent polymer powder 
present , areas where the first hotmelt adhesive is ap- 
plied and the absorbent polymer powder absent areas 
comprised of the opposite end areas 2a and the middle 
area 2b is preferably 1 :9 to 5:5 at which ratio the diffus- 
ing ability and the absorption characteristic of the body 
fluid are satisfactorily balanced, more preferably 2:8 to 
4:6. 

[0076] The first hotmelt adhesive layers SI are 
formed by continuously applying the first hotmelt adhe- 
sive to the upper surface of the first nonwoven fabric 2 
while defining clearances by means of the first hotmelt 
adhesive applicator 10. As described above, the first 
hotmelt adhesive layers SI preferably take such a net- 
work structure in which a large number of fibrillated hot- 
melt adhesive pieces si as shown in FIG. 5 are random- 
ly adhered to each other while defining clearances k1 . 
[0077] Subsequently, the absorbent polymer powder 

3 Is continuously fed to the uppersurface of the first non- 
woven fabric 2 to be adhered to the first hotmelt adhe- 
sive layers SI by means of the absorbent polymer pow- 
der feeding device 11 installed at point B (see B-C of 
FIG, 9 and FIG. ISA). 

[0078] The absorbent polymer powder feeding device 
1 1 is provided with a meshed endless belt 1 1 0 which is 
located at a lower side of the running first nonwoven fab- 
ric 2 and is moved at the same speed and in the same 
direction as the first nonwoven fabric 2 as shown in 
FIGS. 13 and 14. 

[0079] A suction box 11 1 is provided at a lower side 
of the meshed endless belt 110 and the upper surface 
of this suction box 111 is formed with suction slits 111a 
correspondingto width W1 (i.e. spacing between the op- 
posite end areas 2a and the middle area 2b) of the first 
hotmelt adhesive layers SI of the first nonwoven fabric 
2. Basically, two rows of thesuction slits 111 a are formed 
in the widthwise direction of the first nonwoven fabric 2. 
However, two rows of the suction slits 111a may be 
formed in forward and backward directions or two rows 
in widthwise direction may be offset to each other along 
forward and backward directions. 
[0080] An absorbent polymer powder feeding hopper 
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112 is arranged right above tine suction box 111 and at 
an upper side of the first nonwoven fabric 2. Guides 
112a corresponding to the width W1 of the first hotmelt 
adhesive layers SI of the first nonwoven fabric 2 are 
formed at a lower part of the absorbent polymer powder 
feeding hopper 112. 

[0081] The absorbent polymer powder 3 is fed from 
the absorbent polymer powder feeding hopper 112 in 
the respective formation areas of the first hotmelt adhe- 
sive layers SI to have a substantially unifomn thickness 
in synchronism with the running speed of the first non- 
woven fabric 2. 

[0082] Thus, suction forces of the suction slits 111a of 
the suction box 111 act on the upper surface of the first 
nonwoven fabric 2 through the meshed belt 1 1 0 and the 
first nonwoven fabric 2. Therefore, the absorbent poly- 
mer powder 3 fed from the absorbent polymer powder 
feeding hopper 11 2 is adhered to the first hotmelt adhe- 
sive layers SI while being precisely sucked to corre- 
spond to the width W1 of the first hotmelt adhesive lay- 
ers 81 in cooperation with the guides 112a. 
[0083] The meshed endless belt 1 1 0 preferably has a 
Tyler Standard screen scale of about 200 to 500; the 
width and length of the suction slits 111a are preferably 
5 to 10 mm and 5 to 100 mm, respectively; and an in- 
terval between adjacent suction slits 111a is preferably 
2 to 5 mm. 

[0084] Further, the second hotmelt adhesive is con- 
tinuously applied to the upper surface of the first non- 
woven fabric 2 over the entire width W while defining 
clearances by means of the second hotmelt adhesive 
applicator 12 installed at point C, thereby forming the 
second hotmelt adhesive layer S2 (see C-G of FIG. 9 
and FIG. 15A). 

[0085] In this case, the second hotmelt adhesive layer 
S2 may take a network structure (see FIG. 5) in which 
a large number of fibrillated hotmelt adhesive pieces si 
are randomly adhered to each other while defining the 
clearances k1 similar to the first hotmelt adhesive layers 
SI. However, it is preferable to form such a network 
structure as enlargedly shown in FIG. 6 in which a plu- 
rality of spiral linear hotmelt adhesive pieces s2 are 
placed one over another while defining clearances k2 
as described above, 

[0086] By installing a curtain spray coater between 
points B and G or between points C and G in FIG. 7. the 
fibrillated hotmelt adhesive pieces si formed by the cur- 
tain spray coater can be added to the bottom or upper 
side of the spiral linear hotmelt adhesive pieces s2. 
Since a stronger and finer network structure is formed 
in this construction, the absorbent polymer powder 3 
can be more securely held and fixed without deteriorat- 
ing air permeability. 

[0087] The first nonwoven fabric 2 having passed 
points A to C becomes the web 1 A, which is run further 
in lengthwise direction K by the running device 9 at point 
G. This web 1 A has a cross section along widthwise di- 
rection as shown in FIG. 8A. 



[0088] Thereafter, the web 1A is stocked by being 
wound into a roll or cut to specified length L into single 
piece la of the web 1A at point H shown in FIG. 9. A 
front end 1c and a rear end Id of the ultra-thin absorbent 
5 sheet member 1 a obtained by cutting have a cut end as 
shown in FIG. 8C. 

[0089] The single piece la of the web 1 A is preferably 
used with the first nonwoven fabric 2 faced to be brought 
into contact with a wearer's skin. 

10 [0090] As described above, in the case that a plurality 
of single pieces 1 a are simultaneously formed by being 
arranged in the widthwise direction of the web 1 A, the 
width of the web 1 A may be set at a value W2 corre- 
sponding to the number of the single pieces 1 a arrayed 

15 in the widthwise direction and the web 1 A may be cut to 
specified width W into single pieces 1 a. 
[0091] In the above producing apparatus, since the 
first hotmelt adhesive is continuously applied to the 
specified areas (W1) of the first nonwoven fabric 2 to 

20 form the first hotmelt adhesive layers SI , the absorbent 
polymer powder 3 is continuously fed to be adhered to 
the first hotmelt adhesive layers 81 , and then the sec- 
ond hotmelt adhesive is continuously applied to form the 
second hotmelt adhesive layer S2, no intermittent oper- 

25 ation is necessary. This enables a high-speed mass pro- 
duction and, thus, an inexpensive production of the ul- 
tra-thin absorbent sheet members la. Further, since it 
is sufficient to provide the running device 9, the first hot- 
melt adhesive applicator 10, the absorbent polymer 

30 powder feeding device 11 and the second hotmelt ad- 
hesive applicator 12, the producing apparatus can have 
a simple construction and can realize lower production 
costs. 

[0092] FIGS. 1 0 to 1 2 show an apparatus for produc- 
es ing a continues web IB of the ultra-thin absorbent sheet 

members lb of the second embodiment. It should be 
noted that no detailed description is given on elements 
having the same construction and functions as the ap- 
paratus for producing the web 1 A according to the first 
40 embodiment by identifying them by the same reference 
numerals. 

[0093] As shown in FIG. 1 0. this producing apparatus 
is provided with a running device (nip rollers) 9 for con- 
tinuously running the first nonwoven fabric 2 having a 

45 specified width W and wound into a roll R1 in lengthwise 
direction K; a first hotmelt adhesive applicator 10 for 
continuously applying the first hotmelt adhesive to the 
upper surface of the running first nonwoven fabric 2 ex- 
cept the opposite end areas 2a and the middle area 2b 

50 while defining clearances to thereby form the first hot- 
melt adhesive layers SI , an absorbent polymer powder 
feeding device 11 for continuously feeding the absorb- 
ent polymer powder 3 to the uppersurface of the running 
first nonwoven fabric 2 to adhere them to thefirst hotmelt 

55 adhesive layers S, another running device (nip rollers) 
9 for continuously running the second nonwoven fabric 
4 having the specified width W and wound into a roll R2 
in lengthwise direction K, a second hotmelt adhesive ap- 
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plicator 1 2 for continuously applying the second hotnnelt 
adhesive to the upper surface of the running second 
nonwoven fabric 4 over the entire width W while defining 
clearances to thereby form the second hotmelt adhesive 
layer S2, and a bonding device 1 3 for aligning the upper 
surface of the running first nonwoven fabric 2 and that 
of the second nonwoven fabric 4 with respect to width- 
wise direction and bonding thenn. 
[0094] The first nonwoven fabric 2 wound into the roll 
R1 iscontinuously run at a specified speed in lengthwise 
direction K by the running device (nip rollers) 9. 
[0095] First, the first hotmelt adhesive is continuously 
applied to the upper surface of the first nonwoven fabric 

2 except the opposite end areas 2a and the middle area 
2b while defining clearances by means of the first hot- 
melt adhesive applicator 1 0 installed at point A, thereby 
forming the first hotmelt adhesive layers S1 (see A-B of 
FIG. 12 and FIG. 15B). 

[0096] Subsequently, the absorbent polymer powder 

3 is continuously fed to the upper surface of the first non- 
woven fabric 2 to be adhered to the first hotmelt adhe- 
sive layers SI by means of the absorbent polymer pow- 
der feeding device 11 installed at point B (see B-F of 
FIG. 12 and FIG. 15B). 

[0097] On the other hand, the second nonwoven fab- 
ric 4 wound into the roll R2 is continuously run at the 
specified speed in lengthwise direction K by the running 
device (nip rollers) 9. 

[0098] Further, the second hotmelt adhesive is con- 
tinuously applied to the upper surface of the second 
nonwoven fabric 4 over the entire width W while defining 
clearances by means of the second hotmelt adhesive 
applicator 12 installed at point E, thereby forming the 
second hotmelt adhesive layer S2 (see E-F of FIG. 12 
and FIG. 15B). 

[0099] If a third hotmelt adhesive is continuously ap- 
plied to the opposite end areas 2a and the middle area 
2b of the upper surface of the second nonwoven fabric 

4 while defining clearances to form third hotmelt adhe- 
sive layers S3 by means of a third hotmelt adhesive ap- 
plicator 1 4 installed at point D which is a previous stage 
of point E, the opposite end areas 2a, 2a and the middle 
areas 2b, 2b of the first nonwoven fabric 2 and the sec- 
ond nonwoven fabric 4 can be securely bonded to each 
other by the bonding device 13A. 

[0100] Thereafter, the upper surface of the first non- 
woven fabric 2 and that of the second nonwoven fabric 
4 are aligned with respect to widthwise direction and 
bonded to each other by pressing by means of the bond- 
ing device 1 3A installed at point F. Similar to the flat roll- 
er 9a and the stepped roller 9b of the running device 9, 
the bonding device 13A (see FIG. 11B) Is comprised of 
a metallic flat roller 13a at lower side and a metallic 
stepped roller 8b at upper side, and firmly press-bond 
the opposite end areas 2a, 2a and the middle areas 2b, 
2b of the first and second nonwoven fabrics 2, 4 to each 
other by suitably pressing the opposite end areas 2a, 
2a and the middle areas 2b, 2b of the first nonwoven 



fabric 2 and the second nonwoven fabric 4 of the web 
1 B produced to have a cross section along widthwise 
direction as shown in FIG. 11 A. 
[0101] The first nonwoven fabric 2 and the second 

5 nonwoven fabric 4 having passed points A, B, D, E and 
F become the web 1 B, which is run further in lengthwise 
direction K by the running device 9 at point G. This web 
IB has a cross section along widthwise direction as 
shown in FIG. 11A. 

10 [0102] Thereafter, the web 1B is stocked by being 
wound into a roll or cut to specified length L into single 
pieces 1 b of the web 1 B at point H shown in FIG. 1 2. A 
front end 1c and a rear end 1 d of the ultra-thin absorbent 
sheet member 1 b obtained by cutting have a cut end as 

15 shown in FIG. 11 C. 

[01 03] The single piece 1 b of the web 1 B can be used 
with either one of the first and second nonwoven fabrics 
2, 4 faced to be brought into contact with a wearer's skin. 
However, it is preferable to use it with the first nonwoven 

20 fabric 4 faced to be brought into contact with a wearer's 
skin. 

[0104] In the above production process, sincethe first 
hotmelt adhesive is continuously applied to the specif led 
areas (W1 ) of the first nonwoven fabric 2 to form the first 

25 hotmelt adhesive layers SI, the absorbent polymer 
powder 3 is continuously fed to be adhered to the first 
hotmelt adhesive layers S1 , the second hotmelt adhe- 
sive is continuously applied to the second nonwoven 
fabric 4 to fonn the second hotmelt adhesive layer S2, 

30 and then the first nonwoven fabric 2 and the second non- 
woven fabric 4 are press-bonded, no intermittent oper- 
ation is necessary. This enables a high-speed mass pro- 
duction and, thus, an inexpensive production of the web 
IB. Further, since it is sufficient to provide the running 

35 device 9, the first hotmelt adhesive applicator 10, the 
absorbent polymer powder feeding device 11 , the sec- 
ond hotmelt adhesive applicator 1 2 and the bonding de- 
vice 13A, the producing apparatus can have a simple 
construction and can realize lower production costs. 

40 [0105] As shown at an upper right part of FIG. 12, sim- 
ilar to the case of forming the second hotmelt adhesive 
layer S2, fourth linear hotmelt adhesive pieces having 
a spiral contour may be continuously applied to the sec- 
ond nonwoven fabric 4 except the opposite end areas 

45 2a and the middle area 2b, similar to the formation of 
the first hotmelt adhesive layers SI , to form fourth hot- 
melt adhesive layers S4 by means of a fourth hotmelt 
adhesive applicator 15 instead of the second hotmelt 
adhesive applicator 12, and the upper surface of thefirst 

50 nonwoven fabric 2 and that of the second nonwoven fab- 
ric 4 are aligned with respect to widthwise direction and 
bonded by heat sealing at the opposite end areas 2a 
and the middle area 2b by means of a bonding device 
(heat sealing device) 13B which is installed at point F 

55 and is capable of applying heat sealing. 

[0106] The heat sealing device 13B may take the 
same construction as the bonding device 13A shown in 
FIG. 11 B. Such a device can securely heat-seal the op- 
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posite end areas 2a, 2a and the nniddle areas 2b, 2b of 
the first nonwoven fabric 2 and the second nonwoven 
fabric 4 of the web 1 B produced to have the cross sec- 
tion along widthwise direction as shown in FIG. 11 A, 
thereby increasing heat-seal strength of the opposite 
end areas 2a, 2a and the middle areas 2b, 2b of the first 
nonwoven fabric 2 and the second nonwoven fabric 4. 

INDUSTRIAL APPLICABILITY 

[0107] The present invention could provide an ab- 
sorbent sheet member which is thin and has an excel- 
lent absorbing ability and a producing apparatus having 
a simple construction. Thus, by using the ultra-thin ab- 
sorbent sheet member as an absorbent element of dis- 
posable pants, a disposable diaper a urine absorbing 
auxiliary pad, sanitary pants, pants for light incontinence 
or the like, a disposable absorbent article which is thin 
and good in external appearance and does not cause a 
lateral leak or like inconvenience could be provided. It 
should be noted that the inventive ultra-thin absorbent 
sheet member can be applied to agricultural water re- 
taining/absorbing materials, concrete curing mats, con- 
densation preventing sheets, poultices, adhering mate- 
rials, cosmetic materials, etc. as well as the field of san- 
itary materials. 



Claims 

1. An ultra-thin absorbent sheet member in which an 
absorbent polymer powder is adhered to one sur- 
face of a first nonwoven fabric by a hotmelt adhe- 
sive such that an absorbent polymer powder 
present area and an absorbent polymer powder ab- 
sent area exist, wherein: 

the absorbent polymer powder absent area is 
present at opposite widthwise end portions of 
the ultra-thin absorbent sheet member and at 
least one location between the opposite end 
portions, 

the absorbent polymer powder is bonded to the 

first nonwoven fabric by a first hotmelt adhesive 
layer formed at an upper side of the first non- 
woven fabric and at a lower side of the absorb- 
ent polymer powder and a second hotmelt ad- 
hesive layer formed to cover upper sides of the 
absorbent polymer powder present area and 
the absorbent polymer powder absent area, 
and 

the first and second hotmelt adhesive layers 
are both made of an aggregate of linear hotmelt 
adhesive pieces. 

2. An ultra-thin absorbent sheet member according to 
claim 1, wherein the first nonwoven fabric has a 
substantially quadrilateral shape having longitudi- 



nal and widthwise directions, and the absorbent pol- 
ymer powder absent area is a strip portion extend- 
ing in the longitudinal direction of the first nonwoven 
fabric. 

5 

3. An ultra-thin absorbent sheet member in which an 
absorbent polymer powder is adhered between a 
first and a second nonwoven fabrics by a first and 
a second hotmelt adhesive layers such that an ab- 
10 sorbent polymer powder present area and an ab- 
sorbent polymer powder absent area exist, where- 
in: 

the absorbent polymer powder absent area is 
15 present at opposite widthwise end portions of 

the ultra-thin absorbent sheet member and at 
least one location between the opposite end 
portions, 

the first hotmelt adhesive layer is formed at an 
20 upper side of the first nonwoven fabric and at a 

lower side of the absorbent polymer powder, 
the second hotmelt adhesive layer is so formed 
at a lower side of the second nonwoven fabric 
as to cover at least an upper side of the absorb- 
25 ent polymer powder present area, and 

the first and second hotmelt adhesive layers 
are both made of an aggregate of linear hotmelt 
adhesive pieces. 

30 4. An ultra-thin absorbent sheet member according to 
claim 3, wherein the second hotmelt adhesive layer 
is formed at the lower side of the second nonwoven 
fabric substantially over the entire surface of the 
second nonwoven fabric. 

35 

5. An ultra-thin absorbent sheet member according to 
claim 3 or 4, wherein the first and second nonwoven 
fabrics are formed by a nonwoven fabric containing 
thermoplastic fibers and are bonded to each other 

40 in the absorbent polymer powder absent areas by 
heat sealing. 

6. An ultra-thin absorbent sheet member according to 

any of claims 1 to 5, wherein an area ratio of the 
45 absorbent polymer powder present area and the ab- 
sorbent polymer powder absent area is 1 :9 to 5:5. 

7. An ultra-thin absorbent sheet member according to 

any of claims 1 to 6, wherein the first hotmelt adhe- 
50 sive layer takes a network structure formed by ran- 
domly adhering a large number off ibrillated hotmelt 
adhesive pieces to each other. 

8. An ultra-thin absorbent sheet member according to 
55 any of claims 1 to 7, wherein the second hotmelt 

adhesive layer is formed by placing a plurality of lin- 
ear hotmelt adhesive pieces having a spiral contour 
one over another. 



50 



15 



20 



13 



25 



EP 1 293 187 A1 



26 



ously applying a first liotmelt adhesive to tlie 
upper surface of the running first nonwoven 
fabric except absorbent polymer powder ab- 
sent areas at opposite widthwise end portions 
5 and an absorbent polymer powder absent area 

located at least at one location between the op- 
posite widthwise end portions while defining 
clearances, 

an absorbent polynner powder feeding device 
10 for continuously feeding an absorbent polymer 

powder to the upper surface of the running first 
nonwoven fabric to adhere the absorbent poly- 
mer powder to the first hotmelt adhesive, 
a running device for continuously running a 
15 second nonwoven fabric having a specified 

width in lengthwise direction, 
a second hotmelt adhesive applicator for con- 
tinuously applying a second hotmelt adhesive 
to the upper surface of the running second non- 
20 woven fabric over the entire width while defin- 
ing clearances, and 

a bonding device for aligning the upper surface 
of the running first nonwoven fabric and that of 
the running second nonwoven fabric with re- 

25 spect to widthwise direction and bonding them 

in the absorbent polymer powder absent areas 
at opposite widthwise end portions and in the 
absorbent polymer powder absent area located 
at least at one location between the opposite 

30 widthwise end portions. 

16. An apparatus according to claim 15, comprising a 
fourth hotmelt adhesive applicator instead of the 
second hotmelt adhesive applicatorforcontinuous- 

35 ly applying a fourth hotmelt adhesive to the upper 
surface of the running second nonwoven fabric ex- 
cept absorbent polymer powder absent areas at op- 
posite widthwise end portions and an absorbent 
polymer powder absent area located at least at one 

40 location between the opposite widthwise end por- 
tions while defining clearances. 



9. An ultra-thin absorbent sheet member according to 
any of claims 1 to 7, wherein the second hotmelt 
adhesive layer is formed by placing a network struc- 
ture formed by randomly adhering a large number 
of fibri Hated hotmelt adhesive pieces to each other 
and a plurality of linear hotmelt adhesive pieces 
having a spiral contour one over the other. 

10. An ultra-thin absorbent sheet member according to 
any of claims 1 to 9, wherein adhered amounts of 
the first and second hotmelt adhesive layers are 
both 1 to 20 g/m2. 

11. An ultra-thin absorbent sheet member according to 
any of claims 1 to 10, wherein air permeability is 
6000 cc/m2.24 hrs. 

12. A disposable absorbent article, comprising an ultra- 
thin absorbent sheet member according to claim 1 
as an absorbent element. 

1 3. A disposable absorbent article, comprising an ultra- 
thin absorbent sheet member according to claim 3 
as an absorbent element. 

14. An apparatus for producing an ultra-thin absorbent 
sheet member, comphsing: 

a running device for continuously running afirst 
nonwoven fabric having a specified width in 
lengthwise direction, 

a first hotmelt adhesive applicator for continu- 
ously applying a first hotmelt adhesive to the 
upper surface of the running nonwoven fabric 
except absorbent polymer powder absent are- 
as at opposite widthwise end portions and an 
absorbent polymer powder absent area located 
at least at one location between the opposite 
widthwise end portions while defining clearanc- 
es, 

an absorbent polymer powder feeding device 
for continuously feeding an absorbent polymer 
powder to the upper surface of the running first 
nonwoven fabric to adhere the absorbent poly- 
mer powder to the first hotmelt adhesive, and 
a second hotmelt adhesive applicator for con- 
tinuously applying a second hotmelt adhesive 
to the upper surface of the running first nonwo- 
ven fabric over the entire width while defining 
clearances. 

15. An apparatus for producing an ultra-thin absorbent 
sheet member, comprising: 

a running device for continuously running afirst 
nonwoven fabric having a specified width in 
lengthwise direction, 

a first hotmelt adhesive applicator for continu- 



17. An apparatus according to any of claims 13 to 16, 
wherein the absorbent polymer powder feeding de- 
45 vice includes: 



a meshed belt located at a lower side of the first 
nonwoven fabric and moving at the same 
speed and in the same direction as thefirst non- 
50 woven fabric, 

a suction box located at a lower side of the 
meshed belt and formed with suction slits cor- 
responding to the widths of the respective ap- 
plication areas of the first hotmelt adhesive, 
55 and 

an absorbent polymer powder feeding hopper 
located at an upper side of the first nonwoven 
fabric and formed with guides corresponding to 
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the widths of the respective application areas 
of the first hotmelt adhesive. 
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